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A. Use
The refractometer (TS meter) is used for rapid screening testing of URINE specimens for specific gravity.
Thetegt utilizes an estimate of the solute concentration of urine. Thistest will be used in various clinica
studionsinduding:
1) protocols requiring the procedure
2) post-operdtively after neurosurgery

B. Essentid Information
Specific gravity results are the ratios of the dengties of a solution and the density of an equa volume of water.

The TS meter uses principles related to light, speed and angle of light passing through specimens and air viaa
prism. A refractive index is created and is comparable to the direct measurement of specific gravity. Usethe
TS meter to test only urine for pecific gravity. Do not use the TS meter to test Specimens such as cerebrd

spind fluid or blood.

C. Abbreviations
TSMeter Tota Solid Meter Refractometer QA  Quadity Assurance
CCs Clinicd Chemigtry Service QC  Qudlity Control

CAP College of American Pathologists

D. Limitations of the procedure
Temperature:

1. The specimen of urine must be at room temperature or between 60 to 100 degreesF. For patients with
fevers= 100 degrees F, obtain urine specimen and wait about 10 minutes for specimen to reach room
temperature. Do not test specimens that are refrigerated.

2. Keep TS meter at room temperature between 60 — 100 degrees F.

Linearity (Specific gravity results that can be tested with the TS meter)
The reportable range for the TS meter is 1.000-1.035.

Contrast Dyes
Petients receiving contrast dyes can have fasaly eevated specific gravity vaues. The duration of
the effect of contrast dyes on specific gravity of urineis dependent on the type and amount of the
dye aswell asthe kidney function of the patient. Check with the physician about the
gppropriateness of testing pecific gravity in patients who have received contrast dyes.

Alcohol Consumption
Alcohol consumption can dter the values for pecific gravity. Check with the physician about the
appropriateness of testing specific gravity in patients who have ingested ethanal.

Reference Ranges:
(Clinicdl normsrandom urine)  1.002 — 1.035
(Clinicd norms 24 hr. urine) 1.015—1.024

Clinical Congderdtions
Notify MD for specific gravity results > 1.035 or results of 1.000. A specific gravity reading of
1.000 iscongstent with digtilled water. Specimens with specific gravity
>1.035 as found in rend failure, severe dehydration, or interferences of an undetermined nature,

require different |aboratory testing such as osmoldity.

E Equipment
Gloves
L ens wipe tissues dampened with tepid water
Dry lens wipe tissues
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T.S. Meter (Goldberg ® Refractometer Leica) model 10400A tested for precision and accuracy by

Clinica Chemigtry Service (CCS)

(Disposable single use) Tuberculin syringe (without needle) or plastic pipette
Control solutions both low and high (at room temperature) supplied by CCS (phone 6-3386)
Clear urine specimen without additives at room temperature

Procedure

STEPS KEY POINTS

1. Veify tha the TS meter Use of awet meter will cause inaccurate results
isclean and dry. Use only water to cleanse prism and cover since

2. Hipthe cover of the meter so that
it rests on the top of the priam.

3. Obtain solution to be tested.
QC Tedting if first test of day

a When using control solutions verify

that controls (both high and low)
are not expired and are at room
temperature.

b. If usng urine specimens, obtain
severd drops of clear urine
(at room temperature) using either
a disposable pipette or syringe
without a needle.
Use anew disposable pipette or

gyringe for each test & discard after use.

4. Place urine specimen or QC materid

chemicds or immerson of meter under running water will
damage the device. Use lenswipetissuesto dry the TS
meter

@%@;
(e,

b. The urine used for testing should be clear, without
cloudiness or turbidity or sediment. Urinethat is
cloudy, turbid, or filled with sediment should be
alowed to settle for 5-10 minutes. Draw the sample
for testing once thereisa clear layer of fluid in the
specimen. Cloudy specimens are difficult to read.

“Diagram of TS meter *
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Capillay agtian

in groove of cover filling the chamber fully.
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STEPS KEY POINTS
5. Hold the meter horizontaly to the
light while pressing a gloved finger
on the cover plate.

6. Rotate the eye piece until the scae
comes into focus.

7. Read the scde at the mark where the light and dark
Fields mest. “Diagram of Scae’

“Ditagram of Scale™

¢ ¢ ' ST
[TLI ::: :é ! I?-i:_éé:
R %
Meh E:
8. Note the number appearing where the
bright and dark fields cross the scale.
9. Document QC readingsonthe TS For QC testing both the high and low controls
Refractometer Monthly QC form. mugt fal within therange set by CCS. If QCis
not within range or if TS meter mafunctions contact
CCS and follow directions outlined in the appendix
on troubleshooting the refractometer
10. Document specific gravity result, dete, NIH approved records include:
time, serid number of meter, specimen type MIS (under tests guide)
(ex. urine specimen from catheter tube), Critical Care Flowsheet
purpose of tegting, patient clinica sgns Progress Notes (for outpatients)

and symptoms, and interventionsin NIH
approved record . Note: See Clinica
Cong derations section under “D.
Limitations Of The Procedure”’

11. Lift the plate cover, clean and dry Use only water to cleanse the prism & cover of
the meter using lens wipes. the TS meter.
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F. Appendices
Requirements For Quality Control (QC) and Quality Assurance (QA) for Bedside Specific Gravity by
Refractometry Using the TS Meter
Refractometer Monthly QC Form

Guidelines for Point of Care Testing
Troubleshooting the Refractometer
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Qudity Assurance (QA) Palicy for Bedside Specific Gravity by Refractometry, 1998

3. Nationd Indtitutes of Hedth, Bethesda, MD, Point of Care Committee Policy, Medicd Adminigration
Minutes, 1998

4. Brunzd, Nancy A, Fundamentals of Urine and Body Fluid Andysis, WB Saunders Co, Philadelphia, 1995, pp.
130-131, 484.

5. Reichert-Jung, Indructions for use and care of the Reichert-Jung TS Meter, Buffalo, NY, 1986
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APPENDI X
Requirements For Quaity Control (QC) and Quality Assurance (QA) for bedside Specific
Gravity by Refractometry Using the TS Meter

|. General Information

A.

B.

The Leica Totd Solids Refractometer isto be used ONLY for urine andyss.

All Quaity Control materids should be formulated specificaly for use on the Leica Totd Solids
Refractometer.

The QC materid should contain a sufficient amount of andyze to monitor the assay effectively. Two
levels, (high and low) of the QC materid will be analyzed prior to the firgt patient of the day for every
24 hour period.

Quadlity Control materidswill be obtained from the Clinicd Chemigry Service (CCS) phone: (496-
3386), building 10, 2C403. The QC materid isNOT to be used beyond the expiration date. Old
control solution should be discarded. CCSwill check new lots of QC materia before routine use by
andyzing the new lot againg the current lot. (The new ot will be run in parald three timesin duplicate
for one day).

The Nurang units and Physicians will be notified by the QC Specidist when the QC ranges are
changed.

[I. Controlsfor Specific Gravity by Refractometry

The Leica Totad/Solids Meter (T.S.) uses deionized water (1.000) and the Biovation Specific Gravity Control
(2.020). The high and low control solutions should give results within the expected range when used according to
the stated procedure, “ Testing Specific Gravity of Urine by Refractometer”.

[11. QC Procedures

A.

Responshilities of the Operators

The Operator will document on the Refractometer Monthly QC Sheet.

1. Beforethefirg patient tested in a 24 hour period, the operator must verify that both high and
low QC materials were andlyzed on the TS meter and that  these tests gave acceptable results.
If the testing was not done, or the results were not acceptable, the operator will not perform
the test on the patient specimen. The patient specimen will be sent to Clinica Pathology for
specific gravity testing. Continuing authorization of an operator to perform the Specific Gravity
will depend an a satisfactory QC record.

2. Operatorswill perform CAP Proficiency testing (a skills check) using urine samples provided
by the CSS three times ayear in the Clinica Pathology lab area

3. Remedid training will occur for both nurses and physicians. The remedia training will occur on
the patient care unit, be documented and retained for two years by the Head Nurse and
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Physcians. The Head Nurse is responsible for the evauation of the nursing operator’s
competency in practice on an ongoing basis.

B. Review of QC ResultyHead Nurse Respongbilities
A new refractometer Monthly QC Sheet will be started the first day of each month.

1. All QC results must be reviewed by the Head Nurse, Physician, or designee every week.

2. Thisreview must be documented on each weekly QC report by signature, date, and any
pertinent comments.

3. TheHead Nurse will fax the completed QC record, with comments, for the current month to
the QC Specidist in the CCS, (301) 02-1885, by the third of each month. Thisincludes
negative (i.e., no samplesrun for that month) reports.

4. If the QC Specidist does not receive the QC record by the close of business on the 3rd of the
month, the Head Nurse will be notified. The CCS QC Specidist will review and sgn the
faxes, and retain them in the Clinical Chemistry Service for two years. The CSS QC Specidist
will review the data for shifts and/or trends.

V. Proficiency Tests

The Proficiency Testing will be performed by the authorized operators three times a year with dl the refractometers
that are in use for patient testing and with the reference refractometer of the CCS. Proficiency sampleswill be
received by the CCS Specidist who will coordinate the testing schedule. The record will have the name and
number of the operator, the nursing unit, the serial number and the NIH number of the refractometer, QC materia
lot number, QC results, and the Proficiency Test result.

When the evauation is complete, areport will be reviewed and signed by the Chief of the Clinica Pathology
Department. Any unacceptable results will be investigated by the CCS QC Specidist and CCS. Al
documentation will be maintained for two years by CCS.

V. Sample Comparison

The patient comparison will be performed three times a year a the times of CAP testing. The comparison will be
made with the urine samples prepared by the Clinical Chemistry Service. The comparison samples will consst of
onelow, one norma, and one high urine sample. These urine samples will adso be analyzed by the Clinica
Chemigtry Service with the reference Refractometer.

V1. Verification of Additional Instruments

A. New LeicaRefractometers
All new refractometers must be verified in the Clinica Chemistry Service before they are placed into
routine use. Thiswill include evauation of the precison and sample comparison with CSS reference
Refractometer.. The new Refractometer will be accepted if the difference between the results between
the result of the reference Refractometer and the new Refractometer is within the specified range
determined by the Clinical Chemistry Service,

B. Mdfunctioning TS Meter Leica Refractometers
If any signs of mafunctioning occur, the Refractometer must be returned to the Clinical Chemistry
Service care of QC Specidist 2C 407. Prior to sending the meter to Clinical Chemistry Service, fax
the QC datato the CCS QC Specidist. See the appendix on Troubleshooting the Refractometer.
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a) Laboratory
Clinica Chemidry Service
Clinicd Pathology Department
Nationd Indtitutes of Hedlth
Bethesda, Md. 20892

b) Date
December 4, 1998
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Kathryn Lothschuetz Montgomery, RN, Ph. D.

Associate Director for Nursing
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History of Method

The Urine Specific Gravity procedure was put into service in December 1998.
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Review and Revision

Review
Date

12/15/1999

Senior Staff
Signature

NadjaN. Rehak
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APPENDIX

Refractometer Monthly QC Form
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APPENDIX: GUIDELINESFOR POINT OF CARE TESTING
Each designated unit will comply with the following established criteriar
Head nurse and Physicians will request specific point of care testing with rationae.

Associate Director of Nuraing will approve unit request and forward to Clinical Center  Point of
Care Committee

Each point of care test will have aclearly defined Quality Control Program monitored by the Head
Nurse for nursing staff and by Physicians when they perform the test and reviewed quarterly by the
Clinical Pathology Department.

Point of care tesing will not be used for the purpose of dinicad decison making
Reaults of point of care testing must be vaidated by laboratory tests prior to clinica decisons.
Qudlity Control Documentation forms will be maintained at the unit leve for a period of 2 years.

The Head Nurse of the approved units will review the QC data weekly

Staff will be approved for point of care testing after successful completion of an educationd program
and proficiency testing as designated by Clinica Chemistry Services.

13
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APPENDIX: Troubleshooting the Refractometer
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